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strong contact on a shorter section. The sealing material (1) with the

gnnulu (3) can be depoaited parctically in any width, but initially

the width of 200-400 mm Ls sufficient. i

ADVANTAGE - Moro effective adhesion of the patch to the
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' (54) CNOCO5 PEMOHTA OECAAHOW KO-

JIOHHbBI )

(57) U3o6pereHne OTHOCHTCA K PEMOHTY CKBa-
WMH, 8 UMEHHO X CNOCODY NOA3EMHOrO PEMOH-
va obcagHux xononH. Lenw uaobperenna -

2
nosuiweHne IGGEKTNBHOCTH CUBNNEHNA NNa-
CTHPA € 06CaAHOA KONOHHOM B HAYANLHHIA MO~
MeHT paboTu opmupyoied FONoBKN. Jvo
AOCTHraeTCA TEM, YTO Nepen CNYCKOM NAACTH-
PR Ha KOHL{EBHIE YHACTKN €r0 HAPYXHOra rep-
METU3INPYIWErD NOKPHTUA HaHOCAT
3ePHUCTHIA MaTepuan TeepaocTso, Gonvuwen
TeepRocTh Marepuanos 06canHon KONOHHBI U
nnacrupa. Npn 3TOM paaMep 3ePHUCTOID Ma-
Tepnana He NPeBHWAaeT TONUMHY CTEHKU NNa-
cruips. [Ans PeMOHTa obcagHoR KONOHHY
OCYWECTBARIOT CMYCK 8 UHTEPBAN HATPYXEHNA
repMeTMYHOCTH NAACTHpA 8 BUAE NPOAONLHO
rOQpPUPOBAHHOTD NATPyGKa C HAPYXKHELIM TEP-
METHIUPYIOWMUM NOKPHTUEM. 3aTEM PaCInps-
JOT €70 RO NNOTHOMD NPUXKATUA K BHYTPEHHENR
noBepXHOCTH OCAAHOR Tpybbi popMmnpylotien

ronosxo@. 1 un.

WaobpeTeHue OTHOCUTCA K TEXHNKE NOA-
3EMHOrO PEMOHTA, 3 MMEHHO K BOCCTaROBNE"
HWIO FEPMETUYHOCTH 06CaaHuiX KONOHH
METANNNYECKUMA NN1ACTHIPAMN HEDTRHLIX, BO-
AAHLIX Y Fa30BLIX CKBAXWH,

Wapecten cnocob pemoHTa o6capHon xo-
NOHHL, KOTAA NEPEA CNYCKOM B CKBAXMHY NNa-
CTHPA Ha CNeuwnanbHOM YCTPOACTBE TUNA
NOPH HapyXHyIO NOBEPXHOCTL €r0 NOKPLIBA-
10T TepMETHUIUPYIOWWM COCTaBOM Ha OCHoBe
Hanpuva "HT".

Heaoctarkom cnocofa saBARETCA TO, MTO C
yenso-obecneueHua CONPAXEHNS NASCTHPA C
KONOHHON 8 HAYANLHUIA nepqu'éro pacwupe-
HUA KOHEW NNACTHPA CO CTOPOHH 3axoaa A0~
pHUpYyOWEen ronoexn yciponcrea He
NOXPHBAOT. repmeTuk M. JLnHa 3T0r0 y4acT-
xa coota Tcrayev-senwmnne 300-500 mm.

Kpome TOT0, NPUMEHEHNE FEPMETHKA "HT"
OrpaHUYEHO NO TemnepaType A0 +70° C v He
o6ecneunBaeT AOCTaTONHYIO SAre3n0 MexXxay
nnacTeipem u 06CaAHOR KONOHHOR. 10T rep-
METHK TOKCUNEH B NPOUECCE ef0 HAHECEHUA.

* flpu PaCWWPEHWA NAACTHIPA NPOTAXKORA
wepe3 Hero IOPHUPYIOWEA FONOBKM B HAHaNL-
HbIl NepNoA He fapaHTUPYETCA KaYecTBeHHOE
CONPAXEHNE MEeXAY KONOHHOA W NNACTHPEM.
B peaynsbTarte uero Cytiecreyet BEpPOATHOCTS
fIPOAONLHOIO CMEWEHNA NNACTHPA NO KONOH-
He.

Bce 3TH HEAOCTaTKu He nodsonaoT obec-
NeYnTh NOCTABNEHHYIO UeNt =~ ADKANLHYIO rep-
MeTn3aunio 66canHon KONOHHLI B8 CKBAXWUHE
NyTeM HaAeXKHOM YCTHOBKYU NNACTHPS.

Wassecren cnocob. exniouaowmin 8 cebs
NPOAOALHO-TOGPNPOBAHHBIA NNACTHPL, NO-
KPHTLMA CTEKAOTKAHLID C  TEEPXA30WENCH
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KOMNO3ULUER HA OCHOBE 3NOKCHAHOMA CMONLL,
nyck x Mecty aedexTa u pacwmpeHne ero Ao
JHTAKTHOTO CONPAXKEHUA C BHYTPEHHERA no-

8EpXHOCTLI0 06C3AHOH KOMOHHE C N MO LIO

CheuuanbHoro TPaHCNopTHONO YCTPOWCTBA,

HeanocTaTkom 3toro cnocoba aanseTcaTo, o 8

HaY3NLHLIA NEPUOA OTCYTCTBYET FAaP3aHTUA Ka-

WECTBEHHOrO CONPAXEHNA NASCTHPA C KONOH-

HOM .(MMeeTCR 8EPOATHOCTL cMeuweHuna

NN3CTMPA NO KOROHHE). .

" KpOME TOrD, TEXHOAOTUA HAHECEHUA aroro
repMeTka HenpocTan, Marepuan TOXCUYEH,
uMeeT KOPoTXYIO *suanecnocobHocTs” (a0 24

*y), YTO- NPUBOAUT K NPexXnespeMeHHOMY. 3a-

TBEPAEBAHNK. :

t{ens n3o6peTenns — NOBLILLIEHNE adpex-

TMBHOCTH cuenneHus nnacTups ¢ obcaanoh

XONOHHOM ‘B HAYANLHLIA MOMENT pabotu nO-

pHUpYyIoUled ronoBxu. BN

3ra yens AOCTUIAETCA TeM, 4TO Nepea

. CNYCKOM: 8 CKBAXWHY NA3CTHPR H3 KOHUEBHE

yqacfm. HapyXHOTO repMeTUanpylouero no-
KPHTUR HAHOCAT 3epHUCTHIA MaTEpUan TRep-
n0éTui0, bonbwen veepaOCTH mMaTepnanos
06¢aAHOA KONOHHY N NNSCTHIPA, U PA3MEPOM,
‘He MPEeBLIlA0WMM TORLRUHY CTEHKW NAACTHI-
pa. Takum marepuanoM MoxeT OuTh, HanpW-
mep. abpa3usHun KaMeHb, anMa3s, TeepabA
:nnas. ’

fepMeTM3INPYIOILMM MaTEPNanoM Moxer

_6uTe nenta "TEPNEHA-A". 3rva nexta obna-’
" paeT XopoweR NNACTUHHOCTLIO, CAMOKABALLA-

ACA, u4TO nosao_nner H3HOCHUTL Ha ee
xnesutyioca (pabouyo) nosepxHOCTL. 8 BUAC
MHKOFOrPaHHOW XPOWKM TBEPALIA MaTepwan
6e3 NPUMEHERUR AONONHUTENBHONO KNER He-
NOCPEACTBEHHO NEPEA HANOXKEHNEM NEHTH Ha
METaNAUUYECKnA NNACTHPL.

Npu ‘paéhmpenuu NNacTuLipa A0 conpaxe-
HUA ¢ 06capHON TpYBOA 3epHUCTLA TBEPALIA
MaTepuan CaoMMK rPaHRMMW BpesaeTca B 0b-

CanMYI0 KONOHHY W ANAcTupS, o6Getieunsan

NPO4HBIA KOHTAKT Ha Gonee KOPOTKOM OTpe3-
ke, yem 310 nponcxoaut 6es ero npuMeHeHus,
¥ NOBLIWAET KOIDPUUNENHT YCTIEWHOCTH U Ha-
AEXHOCTY YCTAHOBKM NASCTHPA, :

Wcnonb3aya 3Th xauecTad Teepa fo Mave-
pwana, FEpMETHINDYIOWNA MaTepHan (nenty
“FEPNEH-A") HaHOCAT CPa3y OT TOpUa Ana-
CTHPA, HE CTABAAR TEXHUYECKUA NPONYCK H3
annne 300-500 MM AR CONPAXKEHUR obcan-

. HOM TPY6Li C NNACTLIPEM B HAUANLHLIA NEPUOA
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PacWwupeHna popHUpylowen ronoskod. 31o
103BONRET, C TOUKW IPEHNR FEPMETHIIUNK pe-
MOHTMPYEMOro y4acTka obcanHod Tpybu, nc-
N0NL308aTL NNACTHIPL HA BCEW er0 ANUHE.
BenuuvHy H3HECEHUA repMeTnka ¢ Teep-
AWM 3EPHUCTEM M3TepUanoM NPaKTUyecky
MOXHO HE OrPaHMYNBATL, OAKAKOD, AN obecne-
yeHUA HAIEKHOCTH CUENACSHNA NASCTHPAC 06-
caaHoR TPYBOR, B° HauaNbHHA MOMENT
Aocvarouno 200-400 mm, T.e. Ha OAHO-AB3

xonsua wawecewnon newte "TEPNIEH-A" ¢

TEEPALUM 3EPHUCTHIM MATEPUANOM.
Ha yeprexe n3obpaxeHa 3arotoexa nna-
cTupA. .
FepMETHIUPYIOLLMIA MATEPNAA 1 ¢ npume-
nen_neM _Taepnoro aepuuc*roro M3aTepwnana 8
puae KpPOWwkKun MHOFOrpaHHon GopMbl 2 Hano-
CAT Ha METANNNYECKYIO FOPPUPOBAHHYIO Tpyby
3. '
NpeanoxeHHoe TEXHU4ECKoe peweHue
NoBLIL3ET KOIPOUUNENT ycnew+ocTw ycra-
HOBKM NNACTHPA ¥ ycTpanaeT HeobxoauMocTs
OCTABAATH TEXHONOrMYECKMA yyacTox 6e3 Ha-
HECEHUA repPMETVIUDYIOLLEro MaTephana.
®opmyna naobperenns
Cnocob peMonTa 0O6CaAHOR KONCHHH.
axnioualowma cnyck 8 06cagHylo KONOHHY ¥
YCY3HOBKY NAACTLIPR B BUAE NPoOAOALHO-TOd-

pMPOBAHHOTO NaTPYEXa C HAPYXHLIM repMeTw-.

aupylowum noxKpuiueM nyTeMm ero
pacwmpeHuns LOPHUPYIOWLER FONOBKOR, O T A U~
Yalounnca TeM, 4TO, C ensio NOBHWEHUR

2$dEKTUBHOCTN CUENNeHnA NNacThpa C 0b- -

CaAHOM KONOHHOM B HAYaNLHLIA MoMEHT pabo-
TW AOPHMPYIOINERA FONOBKYM, NEPEA CNYCKOM
NN3CTLIPA H3 KOHLEBHE YYaCTKW H3PYXHOTO

NMCTHA MaTepnan TeeppocTeio, Gonswen
T8epAOCTH MaTepnanos 06CAAHOA KONOHHE U
NNBCTHPA, W PIIMEPOM, HE NPEBHILIAVWUM
TOAWMHY CTEHKWM NNACTHIPA.

’"
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(54) METHOD FOR CASING REPAIR
(57) The invention relates to repair of
wells, and specifically to a method for-
subsurface repair of casings. The aim of
the invention is

[vertically along right margin]
19 SU (111710694 Al

to improve the effectiveness of bonding
between the patch and the casing at the
initial moment of operation of the
forming head. This is achieved by the
fact that before lowering the patch, a
granular material with hardness greater
than the hardness of the casing and patch
materials is deposited on the terminal
sections of its exterior sealing coat. In
this case, the size of the granular material
is no greater than the patch wall
thickness. For casing repair, a patch in
the form of a longitudinally corrugated
sleeve with exterior sealing coat is

lowered to the leakage interval. Then it is

expanded until it is tightly squeezed
against the inner surface of the casing by .
the forming head. 1 drawing.”
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The invention relates to subsurface repair technology, and specifically to repairing leaks
in casings with metallic patches for oil, water, and gas wells.

A method is known for casing repair where before the patch is lowered into the well on
a special DORN device, its exterior surface is coated with a sealing compound based on
Nairit {chloroprene rubber] NT.

A disadvantage of the method is that, with the aim of ensuring joining of the patch and
the string in the initial period of patch expansion, the end of the patch on the entry side for
the coring head of the device is not coated with sealant. The length of this section
corresponds to 300-500 mm.
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Furthermore, the use of the NT sealant is limited to temperatures up to +70°C and does
not provide sufficient adhesion between the patch and the casing. This sealant is toxic while
being applied.

When the patch is expanded by pulling-the coring head through it, high quality joining
of the string and the patch is not guaranteed in the initial period. As a result, longitudinal
displacement of the patch along the string is possible.

All these disadvantages mean that the proposed goal cannot be assured: local sealing of
the casing in the well by reliable placement of the patch.

A method is known that includes a longitudinally corrugated patch, covered by
fiberglass fabric with a curable
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compound based on epoxy resin, lowering the patch to the location of the defect and
expansion of the patch until contact joining occurs with the inner surface of the casing, with
the help of a special transport device.

A disadvantage of this method is that in the initial period, there is no guarantee of high
quality joining of the patch to the string (displacement of the patch along the string is
possible).

Furthermore, the technology for application of this sealant is not simple, the material is

toxic and has a short “working life” (up to 24 h), which leads to premature hardening.
‘ The aim of the invention is to improve the effectiveness of bonding between the patch
and the casing at the initial moment of operation of the forming head.

This aim is achieved by the fact that before the patch is lowered into the well, a granular
material, with hardness greater than the hardness of the casing and the patch and size no
greater than the patch wall thickness, is deposited on the terminal sections of the exterior
sealing coat. Such a material may be, for example, abrasive stone, diamond, or hard alloy.

The sealing material may be GERLEND-D [sic] tape. This tape has good plasticity and
is self-sticking, which makes it possible to deposit hard material on its sticky (working)
surface in the form of small polyhedral fragments without using additional adheswe
immediately before applying the tape to the metallic patch.

When the patch is expanded until it joins to the casing, the hard granular material cuts
into the casing and the patch by means of its facet edges, ensuring strong contact over a
shorter length than occurs without its use, and it improves the success rate and reliability
factor of'the patch.
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Using these qualities of the hard material, the sealing material (GERLEN-D tape) is
applied directly from the end of the patch, without leaving a processing gap of length
300-500 mm for joining the casing to the patch in the initial period of expansion by the

‘coring head. From the standpoint of sealing the section of casing to be repaired, this makes it
possible to use the patch along its entire length.

The extent of application of the sealant with hard granular material can be practically
unrestricted, but 200-400 mm is sufficient to ensure reliability of the bond between the patch
and the casing at the initial moment, i.e., one to two rolls of applied GERLEN-D tape W1th
hard granular material.

The drawing depicts the patch blank.

The sealing material 1 employing hard granular materlal in the form of polyhedrally
shaped small fragments 2 is applied to metallic corrugated tube 3.

The proposed design improves the success rate for patch placement and eliminates the .
need to leave a processmg section with no application of the sealing material.

Claim

A method for repair of a casmg, including lowering into the casing and placement of a
patch in the form of a longltudmally corrugated sleeve with exterior seahng coat by means-of
its expansion by a coring head, distinguished by the fact that, with the aim of improving the
effectiveness of bonding between patch and casing at the initial moment of operation of the
coring head, before lowering the patch a granular material, of hardness greater than the
hardness of the casing and patch materials and of size no greater than the patch wall
thickness, is deposited on the terminal sections of the exterior sealing coat.
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